Chance returned to the University of Pennsylvania after his fellowship was over and became a professor of biophysics and physical biochemistry and director of the Johnson Foundation. In the early 1950s, he shifted his focus to biological phenomena and studied the control of oxidative phosphorylation in mitochondria and revealed the role of ADP in respiratory control. Chance, along with Henry Lardy and later Ron Williams, worked out methods to separate mitochondria from cells and preserve their metabolic activity in vitro and invented the dual wavelength spectrophotometer to analyze mitochondrial electron transport coupled to ATP synthesis. He later developed methods for using optical spectroscopy to study living tissues. In the late 1970s, he was the first to use magnetic resonance spectroscopy on a whole organ, the excised brain of a hedgehog.
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